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Qutput Characteristics of 2 MeV, 60 kW, Dual Beam Type
Electron Accelerator of TRCRE, JAERI

Takao KANAZAWA, Yasuyuki HARUYAMA, Sadanori UNO,
Keiichi YOTSUMOTO, Ryuichi TANAKA,
Masamitsu WASHINOY and Kenzou YOSHIDA

Department of Development
Takasaki Radiation Chemistry Research Establishment
Japan Atomic Energy Research Institute

Watanuki-cho, Takasaki-shi, Gunma-ken
(Received January 17, 1986)

The output characteristics of the dual beam type electron
accelerator installed at Takasaki Radiation Chemistry Research Estab-
lishment, JAERI in 1981 are described for the convenience of users.

The accelerator has two accelerating tubes, for vertical and horizontal
beams. The electron beam 1s independently generated in either direction
by using the high voltage switching svstem.

The output of the accelerator is contrellable from 0.5 MeV to 2.0
MeV in the acceleration voltage and from 0.1 mA to 3C.0 mA in the beam
current. The maximum scanning width is 120 cm for vertical beam and
60 cm for horizontal beam,

The beam current density distribution and depth-dose distribution
for the vertical beam are mainly described as output characteristics of
the accelerator. The surface dose distribution, the air dose rate
distribution in horizontal beam irradiation room and the temperature
rise in the irradiated material during a electron beam irradiation are

also described.

Keywords; Qutput Characteristics, Dual Beam, Electron Accelerator,
Vertical Beam, Horizontal Beam, Acceleration Veltage, Beam
Current Density Depth-dose Distribution, Electron Beam
Irradiation, Scanning Width
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T, BIEE LCHAMBEEF VI A —s —LEREND, COGVMIZBBILICELL
FILIcHAEHET 20 TE I, GEROTELCETRELRETHE, &&RERMIC
HESEHEICHI > TELVEEBEMEARLZENTES,
MEEEOKECODVWTRBAILAEEERA LN TV A, KNFEROSE O IEEERC
BL TR, HEROMECIRETOHEBRSF+EEL T, RILOL S EH 1.667MeV TH
%5°Be (r, n) *Be IS E2HTRESTTHC EE L, COREFAYHICEZEL
EFICRET LHTHONR GERRA T P VDERKT 7L F— ﬁ@¥mﬁafimﬁ¢5>
T DRGSO THAE L fodh PR ICRIE L, mﬁﬁféﬁfﬁéﬁ&féé
FEEE—LZHOTT- HKIEEROHMBRES % Fig. 9108 T, MO L3 TEECENT
MAEFDF F =D LMD E - LBBLIVRF VLAY =4y b (E—L¥py & —TH
) THEUZHEBEEICLD, Be (50mm¢@, 2mmE) ARF SN, HERHEE O
BRRTZZVF - DPEGL S VEL D §FE VRS I Be b o@dtE T A 4 5, dirhik
TEBeDdTiHsE ) zFL v (10mmE) TREEINIZHE, 8K (0.3mm/E) iKEEL
RERIET 5, COBEHEENIR ("CAg) ORUHT 5 A% CMEE THIEE T .
MEBEERLIC T CTITCH - THMEEREALL, LaVEUTTRGMEN RE
T 5,
MEEEV EFTEENOATEHRE S Fig. 9ItRT, RO OHEESNAL ZEV, &V, N
OHITIZIRD & 5 SHENES 5,
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N=a (V-V)* e (5]

M aENEV - V. 2mMEH T 7oy LA ZOEETRDON, SRIGa=2.7L11-
Fro ZOAQERNTTuy P LELKERORS D SEEELF OERES L IMVO L Z
DOFRETEH, RIGL EWEDL66TMeVICHL T EREL AU, CORBRITE LT EN
LRI ATEE L, MRAEREIT-T,
(2) HAERDOKIE

FE, KEDELELDE—-LKDWTE, BFATAE HEROBERIRELETHSY, H
NEFINEENER TR RSN S, BRREERE, EHEBN 60 cm TS O BRRED
INELTTRLEPLREL - LDAEFHCTIT- 70

HAERRETRIE - 2B ol EREBEASNETEALIUARELET VI A
g =y A LERECENT, -4y POREERETHET 5, —THATEROIE
CRMEIDNT S, B ABPESBCEARMSRU Y -5y MM oD RGEELERS %
HED LT, 4y MEEROSEE KD, € L THADBOLEE &I LT
ENERO A — & HEFEEEALET 5L O3 FIATREET- T

Fig. 10 OEHIIKT £ — 4 BEEICE T 2ERAE AT, EEE60cm OKFR+ »
YR YDE-LEPS20cmDABRAFEZmX Im, BEX5mm (2MeVETOETE
BRINTRINTES) o7 I=y L8y 4y P EZBEOTEREZAE LI

MEBFE 0.5, 1.0, 2.0MeV, HAEBFEI0~20mATY—4 » FEBHLALEDO, H
HBFDA — % — 3Rl (i) L4 FPEROBEME (1) &k (i/i,) LEE
I & DBE% Fig 07T, S0umEDF & =9 4%, 20cmEOEIBTORNKU T
Wiz nay—y bODOEBRFHEBEIMELLLY -5y P ABRERER 0.5~ 2.0
MeVOTaLE—EECRAEME & —F Ll k- THHBRDA — % — 18R E
BELWZ EPER SN,

3.2 BEFREESTH

BYREEIBHELBEYOUIRARTH D, HIOLEERT OB TARMETO7 VT v
AEPBELTLEQLEECH L, EFREENNOAES, BRI CHE LICBETRERAE
%Qémwfﬁoto%%m%&m%%@mmm¢@ﬁ—ﬁy@®1@ﬂwﬁ¢ﬁﬁﬁﬁ®a&
Wﬁﬁﬁﬂénfﬁb,%ﬁ®ﬂﬁ%%%ﬁbfﬁ%%®Xmﬁﬁ(R*+V¢—V®§$ﬁﬂ
FEAAE. LTERE), Y#AmE (XEsEmohh, SEe—aTiEaryy#frhmE, KE
E— AT ETAE, UTRE clESs EEETERI S Licdy, BENICESR
EESTHPHAETE 5,

BEIBVWTHE, FEE— 4, KEC—20mAL & XM HREBREAERERBE5ADER
BT, YiAEZEERNAEOEERMICERE L/, TMEBER, 0.5, 0.8, 1.0, 1.5,
2. 0MeVOBREFT, - r1BREIEFRESAEROBBERET L0, 0.2~ 1.0mA OK
BiE TR ET- 75,
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(1) ETHREEOR SR |

E—-4ZF20cm (RFNEHAHBENE) K0 2BEC - 40 YA MEFHRER 5
TOHIERZRZEZFig 1l —ai, X#ARSMOMERR%E Fig. 11-bltmd, [ERIC, &
—LE T emick T YA RS E Fig 12—a, X@FHmom%iFig 12-b, £ — 4
AT 80 cmic B A Y B4 % Fig. 1310RT,

YA BDEFRAMOE — 8D SOFREIC L 2 E8bE2 RO, mMBEORSVEE X
— LB IIBHT DIl - LEBELCDEMAAZ (T ELENRD BT & HHh B,

Table2 CEBEE - LD YHOBETHREEM T b LicBons BREAAICLETES 7
8 &Y, BELLTKEL - L OBETREESHOE -7l L 7,

KEE— 2DBAEDYEAMDEFHREESHIIFg d-bDRF 5 V- YEBIKRS
N5EH, ETHRWEFRERANERERHIHTREET 7. KEv—La0F &R
IRk 0 1750mm TH %, KPP - LD XYHARBTHREEOWRIELR % Fig. 14-a
(- 2aZBH o020 cm) & Fig 14—-b (B— 2ZEH SO 50 cm) 1T/RT,

XEAEOEFREESAOREHRBICBVT, HFLEHLE - LODES, X++VvF—Vv
OHLEE R L Tiig i OBFHREEOETHRE N 5, CTHEEEE - L DEHREH
120ecmTH 0, EBRTTRARBDORAIKLE LD, - LEB LUERE TOREL
LS LD b AEVLCEICRET %,

(2) EHE— L EKPEE— LDLE

Fig 15— 4B L O30 cmic it 3 BES L UKE e — 0B FHREESTEH
EHRROUEBAE R T, EHREIKFE - ATREBRC - LDEBED1/2 THEDH, [H—
FREE, At — £BROES, KPP - Ls0ETHREEIBEH - LD 2BOELNLEE
Aoilb, TLTERICFig 5 R ondkdic, KEC—AaOETHREES 1/2 5L 1047
i3, BMEC— 006 E BE—HL TV 5, O+ + 20 TEHEDORICELOE N
Ronah, ThiEKEe— LB MIOR*+ v+ vih— v EFRCLILIHELOEEIC LD
EEbNL, LELEDEVIINEOOT, YHARBTHRELSHOLEMBIELE, Table
POBEEBZOEERFEE-—LICHBEHTE S, FNEBFEOHICODOTHRAIKLEEZELLNS,

3.3 FimESH

BME X, RIS THEEBIS/NEL, BERABRATOE S FRIOBRIRES R (ELR
WENM B, M keVHoHEMeVOx 2 vE-FIHIKHI > TFig 16ICR N K S5UEHIK
52RT. FNEREBEEIAIPEORTEBICI->TEN S, ZOLDE--FHOBHTH-T
b, HECEsPHREICL > TESRIGERIEIR - @& L3,

ANEEE A RBEFIRTE, BELLSIYENOERRESRICO>NT, BE (AH
H) ORPFEREE-ORIBEERTERS (FHFE | Re) FTOFHRIRBROHER%,
REONELEL LTCHC TS, CORXBEOREDO LI LERBBOFETH, EENE
&LTE%@ﬂwm—x(CﬂUm%ﬁwtoUm@k?ﬁﬂ€ﬁh%,%%ﬁ?§%&l
HE1.3107 s VL BB TH 5B,
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AIERIC BT HETGEESRIL, ROL HEEBLVKEE— L0 EEL S TH[E—DR
TARTIRETHEALDT, HIEERTBEHYE — LILD0TDOAIT- 7, BIFEI ﬁma;bi‘ 8mm, E &
0.125mm® CTASREH 2 H cmOEIOEHCUIM L, ThESFHEEHAHSY) =5 v v 8lE
W — DN, BEFIFAUF-—ORAREL FOESCHEELHSICEBL 2 0% BALHE &
LR, RMEREIZ0.5MeVT 158,  2MeV T T WIBE TH Y, ThorBELCEKicy
FAEHT I T IEERIMEAEEL, COBNEARIERICEREL THRSREIREE
7o

B, FEHE - ADOE—AETF20cmDE S TTY, #IEEHEOBS IBEEEE XA
ICEFTICE X, E— LB ImAT30~ W0 secBH LA, BHOMEBELORTICRE-A Y
vy ¥ —OHBAEEAH VT, BEBHOESE, v — ABF 5mA, IVYNTAE—F Im/min
TE~-sB T4 1 OERS# THREET- 7

0.5, 0.8, 1.0, 1.5, 2.0MeVO 5 M ONLABEIC B 1 5§ k3 L UBENR I Q&G DER
BEONEFig 16 BXUFig 1TIKRT. BEBHISOTEFI A 1F-—BE0d EREM
BR (kGy/secemA) BEOOR, T&LTEFIAAF-PEOESE - 2 BBLUERB
COBMEIDIEL, PUOROBTRBEHT HDLHTHD, BFLHVF—ICRIZLH LT
RAEEWNT 21 %, FRERSADERT UL LEUERES OOz 3 v F-RINEHHERT
B

BERERAHOTRAE—ILREE THE LT, LR EBEBHOSaELETS L,
HECART2BETOAHABESGOE COFB TR »TLafmERd, TOEVE, BB
DBEEGDHBEHARBANKENY, - 7REONENEC BDRARBEG/NE KM
ELTREN S, ZODHBEROBVIRELALVF—ILLZEE, BELPAIOIHEL,

FoRERES O EBEEHOVTNOBATS, 2% » yi—yOhLEER (EEY
— LA LRA 0 cmDEB) THE, AFBEHRELSELD, SmMOBRELEL S,
AIEBDEE C— L0BAE, Fig 4-alkmd L) CEBEGR~DOASHHEIL 30° EiICL
BOTEMEEAHOBROERZREETH S, Fig 18 KBEHRHDBEAOFILE LIRERICHE
G ARESEENT A LI RERT, MICRT LI ITHRFOAPE— 7RSI BERL, BIR
BHOUEVGHEESSD, TOEBE T A VF-PECEEEHETH L,

EFHEORNGERI, Cod3rHABORETES, ES, WHEORRE #7HEL FARBEH»
5OBEI SITkFET A0, Ar2OBHESHCE CHBCRNEESZNET S DERBTH S,
BEHROBHMAKEL TR, AYREESETOITERIEEAEE T IALF-—CLICRE L
BEREEELTHOTO S, COREORIGBESEHCHEBF TS 2&MHEBLUTOREL TH
o

O BEOETEEMCTAILA, (KEBAD7 7 AF v 73HEE)

@ REDBRFrri-rORLESRICEy FIATHNS,

@ HAHIECHFRESOMABEPIEALERTEAHTE (HLATHVERERT vV
ADA ST NLy b FEEDEFEHETEHTHLE, X7/ A0 oDRTEELOLET
WUREERE N5, BEER AREBELSC 20T, TOBR, R&ESICLBR
s s 52 %),
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@ BHEENEYREBERelBIZFHLVTE,

TROZRBRB IR T 2BEE, ZRHORIBEREEELIZERSLVWEVAEY, s
DRENHE SNLTOEEE, FEOEBORIEEIEEELIRE I EL 15,

Table 3 Ll £ ADEED, £~ LB F20cme 30 cmick it 3, %1 BERED
BEOEERIEREREEELRT, ARICIABEHREOESG, ©—-48l ImA, 7 ¥ ~vi&
EFim/mnTE— 2B T4 IAEALE SORBORIN, BIEBHOBEAZ ImA T1HHE
BELIcE SORBHRENTV S, 7EATNEEL 2MeVORERE, ©— 4&T 20cmT
FEFHRE 0,67 g/cm?, BAAIRE 1.1g/cn?, RELEEIL 7.6kCy, FHURITGE 1 9.7
kGy Thbd, INHoRIGER10kGYy 2HBH L L 2L 758G 0.9Tm/min @3 ¥ ~¥ &
ETlHRETNTIEV I Edbhs, MOBTIHFLFEF—TO20THERETH B, HIHEHD
BAOEHRAREIYH A MOBFREESHOC— 7 HERTH, EBROBHICEVTHE
HEEN TORBENTFEERT 2 LEHS 5,

AP =2 DO TRERBH 60cmTHELEHD, £— LBPOOERMA 20 ecm, 30 cm
DAIE O EEEIZ Table 3 IR B|E L — 412V TOHED 2 fEDOKIH & 15 5,

.4 EEDRRESD

CTA7 s v A EFZTHACTHSN L XMB LU YH#HAMBEELTGR, ETREENEST
AELLEBTREESNE B AEOSGERTH, HOANPHEROBEE L X IcLD, &
THREES M EABOLREBRER NG L AFICEERETICBOTERSBELNE LEZ LR 5,

FREABBEATOMTRBEA - 25HVT, CTAT7 1 L AEBABREODEOARD LI
FEEIETHRHET L LT DT e YHIARIOBRBRINAHIELRGET, XEHhORAE
BRATILD Y N TEARETINEABM L, b 2B F 20 cmic B4 3 YR H& TR
EAETFig 19-aiFT, CHOSONHRCTA 7 + VAR SBEABERH ) — 5 — THAR
BCEILEDBENG, DECUNECTAOEADAG Y AICEDEEbNE, COE— &K
T2 cmicHiF 2RAMBENAHE Fig 11-a i RTBFHREESH L HET S L, Ya A5
FDHBIBICRD & 5 15E05H 51 B,

WHE — A YA oA ERE (BT 20cm)
TrAF- RABEXRSH BETHEESR

2.0 MeV 8.1cm 7.8cm
1.5 MeV 10.1cm 9.5¢cm
1.0 MeV 14.8 cm 12.7cm
0.5 MeV 27.6cm 19.9¢cm

HEDES 1.5, 2.0MeVO LI LET A VF-FEHTH, CTAZEBRERSGOLETR
EESHOENREESLVN, 1.0MeVTRDLEBROLNBLHICHED, 0.5MeV I 3
ERFLEL ST 274 &b, TOMBOAMERO & % Fig. 20 KR, C
DERBHEECHDOAROEBICE LT HDLELN L, ZOEHIRELFVF—FEHT, &
MREFENMMEETRBEAR IR I LECERTY, FHRESFH L YEIKH-> TAIEL %



JAERI-M 86-005

OEESHICD LT HHREERTNE, TONHEETREESGEUL OIS LED
s,

Fig 19-bit— & T 20 cnicH i 6 XBAMRARBREAHLR T, CHEBHEE T
kA AT THAO TR 11-bD XMAMEFAEESA LERICELE TSRV, KB
WBEAMOBAR, EERE 120 cmOFHET 0.5MeV DA ERS R — L amrHo0s
C b b, CTRHBETHBEAHOEBAELRN D, RNEBRSHDESE, Wm0 TH
HASLTEH, BEOELLEMNOEESETHEELOHEEE LTETNREETLEV LD
AT EiLELHEDEEDLNS, 0.5MeVIiZENT, dulhk D 50 cnff OFHEEA S IHEHME
B0, THRAFE-DBECLDF =T LB - ABPELGBTOMA - RIS KRE< AL L
CERM S 5 E b B,

A TEE# 30 cmic B 1 A BAIER % Fig. 21— a, Fig. 21— biRd,

KTEHEDBEE T Y N L EE T BHESTOOTREER (d=3m) BLULER
(d=13cm) KCTA*EE, +FETE->THEBFTOXE, Ya#omsAEL . €0
#H 4 Fig 22 (d=3cm) &Fig 23 (d=13cm) Rg, X+ Yl 1 DO 5
LB S5 OEHE " EBT RS, d=3cm (Fig. 22) © Y#5%H OB OMED=D
W e — 28y POBESMTERBLUALETHO, XEoHickd smEHOBRD L0 E,
EEHZABOE -2 BONE EOTETDICEFEL TS, E—aBOoHAERRIOLS
BT ARLTWADY, E—ABboOREEIAICKBITO2NTERENLD, BbhoOER
A5 13 emic#s B & Fig. 23 iR &5 10, EEEOEETIRIFE L XWMAHEERYT L9 ITE 5,

3.9 XkFE-LBHEAOREESH

EEORBAEFIMEE TREAEC - LPHVOATH S, BEBOEITHSEVD, M
HEBROKF L — ADBRE, - LB HHET HERSEE T TmOBEASY, E7KPLME
OBREBLLEV. COECRSOBEEEN LT, BHEROEKPORBESHOAEEIT
i, ERBERREIVBIAEEOL - 2BHSOEEICL IR, ©— 457 — v OERE
(LS E T2 THIFE L Foo

FFHEEEAOBERLAICOVTE, EOREFAMAEL RROLETAE L, Tl
= LEOPMTCCTA 7 4 v 2% 20 cm R fR THHEICRD 0 S G L 72 D GIEEBER OHEHE !
mx#2m, FEEMAEH ImXE4mOB) 2120+, F&ELT, BEEE B ELSET
EEENG AR, £ L THEELIE I TREENSEC L ZBFIKO0 TR, CTATAL
FYFI Iy 54T 4 v (RCD) PHEL I Ry 2R (TLD) BEFTZMHOTAEL 7,
ZNOORBEANGE &I L THREBEAREER L, Fig. 241 2MeV, [mA K1
ZY#AE (KE»STOE TOES 1.75m) OEMERERSAL T, £/ Fig 251X
g in) OKEE © RENCPITEE) OSRBRAGE2RT, MICRLICDREFEEE b2MeVD
PITHBE, THERALF—H1.0,0.5MeV BT TLOICH->T, FREFSMINSZBUT
=T, HELOYDRMPREC B LHIERRTHRELE 10

BIRFELHEFOERSHE, BFREEMNESE CTAT7  va%pLEiley PLT
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M A ST AT, BIEBHT A Stk kDT, Fig 26 10KFE - LHEBOMERT,
£ (BhORLfev—2) PEFHREET, AERCTARBRTHL, WER —BEEOIMIC
BT 0.5MeV T 1.6 mAtiE, 1.0MeV T 4mfhE TARUEETHEA 6N 5DRENEND
LaLF - OEGEHOBEARIBICEL - T AN Y+ ETFWBHOEBILL DL
Hhilb, TaA¥-HEL TE— 2820 oOMEEFTVBEICE, BTREES CTARES
OH— THREBEFETLTVES, ChEANBEPHRILOBMESBRLE3REIC DV TRES
HIEMART AL LY, BYREELGREOERPTRETHELLLERL T 5

Table 412 2MeV & | MeV D &0, BEFHRHBELCTARBERLOE - EL LOBERETX
LHIEAETT o

b— hss — Y OBETEOESRIC LTI OV THE, STRFEAESRONE v — 2BHREE
vy azRa-7FTHEAMTACEICE DTN, BRO X S icANESOES G X#HRIT
HzD SEEAFNTOADSE—LARERy pAHE - aBLAHE T 400 Bl /secDEET
AR E BT B T B, TOE— Ay — YOEBORERIC X ZE{LOFE Fig2?
d, E— 2B oOERY 20 cmOEBOE— AT a7 « VEML ED LB FD biE - &
NELFMERTSH 20, - sBh SOEHME(ELIRINTE - ARy FBEGEIEAL
T Food, 200 cmEAL BT TRERHO & 5 03D iIFERM e — 4 LRELIFAMICHE S,
SEPRHRIC L > TREERYRET, - 20FEBL L5 ANBHOZEY S 2156
BEZLNADT, E—AT70T7 4 NMICHEFEEPHRETH L,

3.6 EROERELR

FEFELATHERAOSEME S L UERE 74 2A0BHHREABRICE F RRERHETE,
TR TABRBORFRAT by — B EET &, ARORE LFSHEICT 5,

EFMERTRESNLASEOMIFER S VORKT 2 Vv F— QERIKRINTREN S,

Q=E-+i-f+t (J/ex®) e (6)
A EFOTFE T R vE— (MeV)
P ASETHRERE (#A/cm?)
f:xx¥F-—FiE%E
t : PSRRI (sec)

LTI E—RAME L, RROES, SR OESELAER, RENE, EMNELLE
AERLTRTEINGEET, REOESHRARELETH-> TS, ETESOSVHBDE
SIEBAEHEOLH1.0LDENIVEELS, LbLT7AFy 7EMuET, CTARESH
SRATERRALTRBO [ 2RET 588, RAREAOEINSNFIZ10LRMELTS
LA,

~{ t=

AMEROEE — 220 0T, MEEF2MeV, b 4FH ImATEY—-LET 20 cm®DfiL
BN TABRS, EFHENE— 7 X Table2h 5 0.T4 A /cm®* TH LD T, TH%EB)
RICANTHET 2 LEHOBNT 2 V¥ - FRO LT 5,

Q=2X0.714X f X t=1.48ft (J/cm®)
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CCTERLF—FHIERIZL0LKET A&, HES 1.0 0KEOBE, HAKERD
LBMIC 0.35 (°C) DEELAHES, RO 30mADEE IR 10 (°C/sec) DREL
AREILD, EBICEER - RB L CEMIC L ARESRELLIOT, BENSHDEE
BICHE EFRBET LT (55, BB 10X /NI VEESEZ V0T, YHORE FSF
it KECE 5,

Fig. 81 CBEFF/ 9 - vD1H%ERT, CHRT VI = v oK (BEOAE X3 cmx 10
cm, B 2mm, FIARHEEH0.7) %, - ABH OOEMH 18 cmOREIC, KEE —40
XeicTATicm L THEE Lo ichd 525, FREEMEE COBREOREMABRTH Y - 4%
KRWLT%(ﬁéC&ﬁbﬁ%OC®£5K,%ibt%#?@ﬁ%ﬁﬁ%?%%ﬁ@,ﬁﬂ
OEEAER T L0, - LBREEIWA S0, BMROBHY OB 2,6 L 2l omo
GENEAT D BBHH B ANNEBREE € — AT, 2MeV, 4mA O IFFEEHTE LV TERE S -~
—HOBB—BEI /LB HDDT, 2MeVTHAN— %V 28 1EEBH OBAE, -
LABHROLBEE 3mA & LT3,

HgBQKﬁﬁﬁ%&@kﬁ%(37N?@%K¢5ﬁﬂbﬁ%55P@EmA9%vﬁ—%
MO iERaD DR FEMFEEOERF 2T, Bl s FREOZHO®RE Lic & i
K%ﬁ%%n%c%ﬁ%ﬁ(ﬁi%ﬁ%ﬂ%m%%%ﬁ5ﬁ®55%%%W?%@u,ﬁﬁ@ﬁ
*, BHORELIUVLIREESSOERLZ®E L TRES NS,

FHREO LS LHABOBE A HBSEN Y —ICRRT L LEA TRV EEDN S, BARE
IGEVE S DERERYFAN OB AR, NROESR, EESHOMESESS, Fig 301 1cm
BFEof) 25V vy HEORE LROMTHART . RIERTL I CEFICTFCRYIFL VA
HTERELFRSRLE N5, VIHORE LREROKRS & $EREES G OB SN L BES
TOHBRITITIFI T 5 T &b s,

FEORBHTHEGISHIEL > TERHADOREHEEEL L1, BORE S50 2=l
DRVERICDLTHE, KRoHEE2AV 3 L L BHEEELE D TIF3C EHTE 3,
AIEGOEE & — 4 TR, BEBHADKASHR (x5 L 28, ES160cm, §70cm)%
HELT 2, MMEZEC THL L 2 DMK OREEMERE & £ ABHOGE Fig 31 i©
RYe BHANEL D HEAMMEE G C— 2ABHRICHFILT ERT 20, — 2BHEAS S
SILHA] (RNORT R DL SBNEERNEC D, CORIMRER VA &ETRE -
ﬁ%@ﬁ?%éﬁ,ﬁﬂﬁ&%ﬁﬁmﬁﬁﬁﬁxU%h@ﬁ%¢@§kﬁohf&%?%%%ﬁ
HoHe TV RYICLEBHRHOBEICLHE L EAWTRELAEIROLA B L TH D
fRETIRRE &8 - T B,
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4. H & » Z

AIEBORBLKAFSEIDABBR LI, TOR, Fa7AbE—4ad4 FEVIHFHDTL
BEDHIT, KEE- LBHRHRZACERET IV 20O 5 TAdd 708 BERIQ OO
LY, BELEEPHEETEABREL-TE I,

ELEONHOmD» S A5 &, REEEDFGEYIICIEIHE & BRENLTDBA TS0,
FHEBEBLUEERHYEFCEDEFT P01, TORERINA vy —T4 v, [TV
REOFERICED, COMEBIRZEERBRYL:.

INFTOEERER BEMARELEEZRLTSECKD 2EOWRBET-1, | HI3E
B E— LBEEROBBAETH 5. IV <YREOEI 1 2OEHEF L - 2B TEEREL TS
LIRDGEFRLFZTOM, KEICEFE - AVEEHZDBRT IEEMH /20T, 3~
F L BB v —2ZFD1.5mX 3.0mOEHEEHIZR T v L AED KB EHBEEDAAL,
CHIZEOARE - aBRICED I VRPBHOBRIZIHZ SN LLITH -7, &9 1D,
Ty o -—DEBETHD, "V aYEADERBZFIRT A ELLLD, F—49aA v b
BEBHOAAL TLEEBEGAZEEZEFRTEALHNBE L7,

SROBPELLTE, TEOREOCEEPEEKOS VB OBICHER 2 v~ v Q8T EH
BEDRE, HHEOKBERORMKE=5 ) v /BLUEETH 7Y ¥ b, BREToRXBEORE:
=F)VIPREEIY o - v OEELHEOHREENS D, —IRIEEHT B,

CTIEHEL LB RICHPH L2887~ 71, EEBS IUKTFEOEHE — 4T 20 TEHER
BBHEHCET2EE2EEH6DTHEY, SREBHRABOEY, EsEs 34 —4
ELAEEDEHET - 2NETRE LD, THLOOF— 4 2MAEHLETHEAL OIKERE T
IV ERBAHBHM TR TE L/ EEHIT 5 E0BEETH S,

ENMEGEOHRE B LM ORERRIC BT, BAXRO A YIFR TR ERE K
BXE, IMEREBRHEOEERLET,
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% £ X ¥

Ak, £R, i, -, kI Bk &, WA JAERI-M 84-032 “2MeV, 60
kW, Fa7ait— ABEFIERBEAHER" (1984)

A, @R, |, B, kiE Bk, B B R BEBRTLPECEIIERMCTERR
BRALEE%E PI153 (1981) '

mF, PAA, &R, &kAE, KR, #0O0:FLE P54

&R, Fb, B, WA, HpfELE P15

Fik, JKFE, WA, Hh, M JAERI-M 82 142 “/SIEHF 2 SN (3MeV, 25
mABFIESR OB B THEIRFE" (1982)

Tabata T., Ito R. and Qkabe S. : Nucl. Inst. Meth. 94, 508 (1971)
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Table 2 Parameter of beam current density distribution

at the normal direction to beam scanning (Y—axis)

2 0 CM: Distance from beam E?;lgo&urrent 1mA
oO.,.5 MW O.8wW 1 .,.0M 1.68MW 2 .0M
[0 Peak ( uA/fcot) 0.24 0,35 0.44 0.61 0,74
2 Flux (co’+sec)™? 1.50E12 2,18E12 2,75E12 3.81EK12 4.6 2E12
(3 Fluence (c')~?! 1.76 E13 2,21E13 2,34E13 2,49E13 2.58E13
(D 1/e range (cun) 24,6 18.5 15.7 11,6 9.5
(5 1/2 range (cm) 19.9 15,0 12,7 9.5 7.8
[6) Horizo,( uAfor) 0.45 0,66 0,81 1.18 1.39

300m:Dist'ance from besm window

Q.6 MW 0O .8W 1.0 M 1.5 M 2.0wW
[D Peak [ uffen) 6,15 0.21 0.2686 0,37 0.4 86

(D) Flux (cw'esee)™? 0,94E12 1.31E12 1.62E12 _ 2,31E12 2.87E12
3 Fluence {cm}™?! 1.56E13 2.01E13 2,12E13 2.31E13 2,29E13

@ 1/e range (ca) | 38,5 28.9 24.2 17.8 14.1

(5) 1/2 range (cn) 30.3 23.1 19.6 14,4 11,7

(6 Horizo.{ uffer) 0.27 0.42 0.51 6.74 0.90
(D Peak (uffer) . Peak value of current density
@ Flux (cmtesec)-! : Electron flux density
@ Fluence (cnt)~! : Integral flux density at conveyer speed lm/min
@ 1/e range {cm) i Width of current density distribution

at 1/e of peak value
® 1/2 range {cn) : Width of current density distribution
at half of peak value

® Horizo,.( A/ /o) : Peak value of current density of horizontal beam
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from the beam window. (Horizontal beam)

JAERT-M 86-005

Table 4 Relationship between heam current density and distance

Acceleration Voltage 2 . 0 ™M WV

ficceleration Voltage 1 , O M 'V

Distance Dose rate Beam current density Dose rate Beam current density
(cm)] {(Gylsec) (uAfcm?) (Gyl/sec) (¢Afecm?)
20 2.29%x10°3 1,39 1.68x10% 0.81
30 0.90 0.51
40 0,95 4 0.66 »

50 0.43 6.23

6 0 0.53 o 0.34 %

70 0.2686 0.13
100 6,21 # 0.14 0.14 ¥ 0.07
150 0.11 ] 0.06 '6.40)(1-0‘ 0,03
200 0.61x1602 0,03 3,72 2 0,01
300 0.25 fz 0.01

Measurement point
Beam current

: 1,750 mm at floer level

: 1mA
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Bleeder current

Bleeder current (A)
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Acceleration voltage (MV)

Fig.3—a Vertical acceleration tube

220

200k
180

150
140}
120}
100}

Horizontal
Voits — Bleeder 7

1l " I L 1 2 1 i 1

Fig. 3

2 4 5 8 1 1.21.4 186 1.8 2

Acceleration voltage (MV)
‘Fig. 3—b Horizontal acceleration tube

Relation between the acceleraiion voltage and the bleeder current
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Leakage current (mA)

Arbitrary unit

JAERI-M 86-005

1.5F

T T T T T Y T T T T T T u T T

ical beam

T T

Vert

Y—-scan effect

:Yscan O% (Min)

° .Yscan 40¥%(Max)

9 r 1
00
o ¥ 0
Z cogo © 390220 0% . "I B R e gooopop
-1 -12 -9 -6 -3 0 3 6 9 12 15
Distance from center (cm)
Fig. 5 Effect of the Y—scan system for vertical beam
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Fig. 6 Relation between the leakage current and the horizontal beam current
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Fig.9 The result of the acceleration voltage calibration
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Fig. 11 —a Beam current density distribution in the direction of Y axis
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Fig. 11 —b Beam current density distribution in the direction of X axis

Fig. 11 Vertical beam current density distribution at 20cm from the beam window
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Fig. 12 —b Beam current density distribution in the directon of X axis

Fig. 12 Vertical beam current density distribution at 30c¢m from the beam window
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Fig. 14 — b Beam current density distribution at 50 cm from the beam window

Fig.14 Horizontal bheam current density distribution
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Fig. 18 Depth dose distributions in CTA.Solid—line are obtained at the
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the beam window obtained by CTA film
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